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Summary of Thesis: 
In the 1930s, Gerhard Gentzen provided three proofs for the consistency of first-order arithmetic, 
which showed that no contradictory results are derivable in the theory. Gentzen, in the first proof, gave 
an interpretation to first-order arithmetical formulas from his finitist standpoint: He assigned a sense to 
each arithmetical formula from that standpoint. This interpretation constituted the method of the first 
proof. On the other hand, the technique employed by him for the third proof was the cut elimination 
method, which became a standard technique of proof theory of first-order arithmetic. Gentzen conceived 
the second proof in an intermediate way between the first and the third. 
In this thesis, we discuss the two remarkable roles of Gentzen's interpretation of arithmetical 
formulas and their relation to the cut elimination method. First, we argue that Gentzen's interpretation of 
arithmetical formulas took on the role of responding to a Brouwer-style objection to the significance of 
consistency proofs. By using some intuitionistic notions and principles, we show that Gentzen’s first 
consistency proof provided each classically derivable formula with a sense that is also admissible for 
intuitionists. Second, we formulate a Gentzen-style interpretation of implication formulas and explain that 
this interpretation avoids the circularity of implication urged by Gentzen. His interpretation played the 
role of interpreting implication formulas without circularity. Then, we show that Gentzen's interpretation 
of arithmetical formulas can also be provided by the technique employed for Gentzen's second 
consistency proof, which is a generalization of the cut elimination method. This means that a 
generalization of the cut elimination method can fulfill the foregoing two roles of Gentzen's interpretation, 
so we obtain a connection between some aims of Gentzen’s research in 1935 and a result that he 
reached in 1938. 
 
 
 
 
 
 
 
 
 
 
